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Course: M (CS)-301 Numerical Methods 

 

Course pre-requisites 

1. Basic Knowledge of Mathematics from Class XI and XII 
2. Knowledge of Calculus of one and several variables from first year 
3. Knowledge of Ordinary Differential equation from first year 
4. Knowledge of linear algebra from first year 

 

Course Objectives 
1. To educate students with proficiency in core areas of Mathematics so as to analyze, design, and 

synthesize data and technical concepts to create novel products and solutions for the real life 
problems.(PEO1) 

2. To provide students with good breadth of knowledge in mathematics and to improve the logical 
ability and analytical skills.(PEO2) 

 

Course Outcomes 
At the end of the course, the students will be able to:  
CO1:  Students would be able to build up logical and analytical skills to solve practical problems that will    

arise in their respective professional fields. 
CO2:  An ability to apply knowledge of numerical analysis appropriate to the discipline. 
CO3:  An ability to solve mathematical models of physical problems using numerical techniques. 
CO4:  An ability to find solutions to Electrical Engineering problems. 
CO5: An ability to face competitive examinations that offer challenging and rewarding careers in 

Electrical globally. 

 
Programme Outcomes addressed in this course 

      PO 

CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
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CO1 √ √ √       
CO2 √ √        
CO3 √ √ √ √      
CO4 √ √ √ √     √ 

CO5 √     √  √ √ 

PROGRAMME: Electrical Engineering DEGREE: B. TECH  

COURSE: Numerical Methods SEMESTER: 3 CREDITS: 2 

COURSECODE:  M(CS)-301 COURSE TYPE: Theory 

COURSE AREA/DOMAIN: Numerical Analysis CONTACTHOURS: 3(weekly) 

CORRESPONDINGLABCOURSE CODE (IFANY): M(CS)-391 LABCOURSE NAME: Numerical Methods Lab 
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Syllabus 
 

 

UNIT DETAILS HOURS 

I 

Approximation in numerical computation: Truncation and rounding errors, Fixed and 
floating-point arithmetic, Propagation of errors.  

 

     4 

II 

 
Interpolation: Newton forward/backward interpolation, Lagrange’s and Newton’s 
divided difference Interpolation 

     5 

III 

Numerical integration: Trapezoidal rule, Simpson’s1/3 rule &Weddle’s Rule 
Expression for corresponding error terms 
.  

 

4 

IV 

Numerical solution of a system of linear equations:Gauss elimination method, 
Gauss-Jordan Elimination Method, LU Factorization method, Gauss-Seidel and 
Gauss-Jacobi iterative method.  

 

7 

V 

Numerical solution of Algebraic equation: Bisection method, Regula-Falsi method, 
Newton-Raphson method.  

 

     4 

VI 

Numerical solution of ordinary differential equation: Euler’s method, Runge-Kutta 
methods, Predictor-Corrector methods and Finite Difference method.  

 

    6 

 
Gap Analysis: 

Unit of the Syllabus Topic(s) to be included 

III Weddle’s Rule 

IV Gauss-Jordan Elimination Method, Gauss-Jacobi iterative 
method.  

 
Text Books: 

1. C.Xavier: C Language and Numerical Methods.  
2. Dutta & Jana: Introductory Numerical Analysis.  
3. J.B.Scarborough: Numerical Mathematical Analysis.  
4. Jain, Iyengar , & Jain: Numerical Methods (Problems and Solution).  
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Reference Books: 
1.  Balagurusamy: Numerical Methods, Scitech.  
2. Baburam: Numerical Methods, Pearson Education.  
3. N. Dutta: Computer Programming & Numerical Analysis, Universities Press.  
4. Soumen Guha & Rajesh Srivastava: Numerical Methods,OUP.  
5. Srimanta Pal: Numerical Methods, OUP.  

 
Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Power Point Presentation 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 
Course Plan 
 

Lecture Hour Chapter Topics Reference 

Day -1 Numerical 
solution of 
Algebraic 
equation 

Bisection method. Jain, Iyengar , & Jain: 
Numerical Methods 

(Problems and 
Solution) 

Day - 2 Regula-Falsi method 
Day - 3 Newton-Raphson method 
Day - 4 Assignments on Numerical solution to 

algebraic equation 
Day – 5 Numerical 

integration 
Trapezoidal rule; Jain, Iyengar , & Jain: 

Numerical Methods 
(Problems and 
Solution) 

Day – 6 Simpson’s 1/3 rule, Expression for 
corresponding error terms 

Day -7 Numerical 
solution of a 

system of linear 
equations 

Gauss elimination method  
Jain, Iyengar , & Jain: 
Numerical Methods 

(Problem 
s and Solution) 

Day-8 Matrix inversion 
Day-9 Problems on Gauss Elimination and Matrix 

Inversion 
Day-10 LU Factorization method 
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Day-11 Problems on LU Factorization 
Day-12 Gauss-Seidel iterative method 
Day-13 Problems on Gauss-Seidel iterative method 
Day -14 Numerical 

solution of 
ordinary 

differential 
equation 

Predictor-Corrector methods Jain, Iyengar , & Jain: 
Numerical Methods 

(Problem 
s and Solution) 

Day-15 Problems on Predictor-Corrector Methods 
Day-16 Finite Difference method 
Day-17 Problems on Finite Difference method 

Day -18 
 

Errors 
 

Different type of errors Jain, Iyengar , & Jain: 
Numerical Methods 

(Problems and 
Solution) 

Day -19 
 

Operators 
 

Operators & their relations Jain, Iyengar , & Jain: 
Numerical Methods 

(Problems and 
Solution) 

Day -20 Newton’s 
Forward 

Interpolation 

Deduction of formula Jain, Iyengar , & Jain: 
Numerical Methods 

(Problem 
s and Solution) 

Day-21 Problems  
Day-22 Deduction of formula 

Day -23 
 

Interpolation 
 

Lagrange’s Interpolation  
Jain, Iyengar , & Jain: 
Numerical Methods 

(Problem 
s and Solution) 

Day-24 Newton’s divided difference Interpolation 
Day-25 Problems on Lagrange's Interpolation 
Day-26 Problems on Newton Divided Difference 

method  
 

Day -27 

 

Numerical 
solution of 
ordinary 

differential 
equation 

 

Euler’s method Jain, Iyengar , & Jain: 
Numerical Methods 

(Problem 
s and Solution) 

Day-28 Runge-Kutta methods 
Day-29 Problems on Euler's and Runge-Kutta 

Methods  
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Course: M302- Mathematics-III 

 

Course pre-requisites 

1. Basic Knowledge of Mathematics from Class XI and XII 
2. Knowledge of Calculus of one and several variables from first year 
3. Knowledge of Ordinary Differential equation from first year 

  

Course Objectives 
3. To educate students with proficiency in core areas of Mathematics so as to analyze, design, and 

synthesize data and technical concepts to create novel products and solutions for the real life 
problems.(PEO1) 

4. To provide students with good breadth of knowledge in mathematics and to improve the logical 
ability and analytical skills.(PEO2) 
 

Course Outcomes 
      At the end of the course, the students will be able to:  

CO1:  Students would be able to build up logical and analytical skills to solve practical problems that will    
arise in their respective professional fields. 

CO2:  An ability to apply knowledge of mathematics & fundamentals appropriate to the discipline. 
CO3:  An ability to develop mathematical models of physical problems. 
CO4:  An ability to propose original ideas and solutions in Electrical Engineering related to Mathematics 
CO5: An ability to face competitive examinations that offer challenging and rewarding careers in 

electrical globally. 

 
Programme Outcomes addressed in this course 

      PO 

CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

CO1 √ √ √       
CO2 √ √        
CO3 √ √ √       
CO4 √ √ √       
CO5 √       √  

PROGRAMME: Electrical Engineering DEGREE: B. TECH  

COURSE: Mathematics -III SEMESTER: 3 CREDITS: 4 

COURSECODE:  M302 COURSE TYPE: Theory 

COURSE AREA/DOMAIN: Fourier Series, Fourier 
Transform, Complex Analysis, Probability & 
Statistics, PDE & series solution. 

CONTACTHOURS: 4 (weekly) 

CORRESPONDINGLABCOURSE CODE (IFANY): N/A LABCOURSE NAME: N/A 
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Syllabus 
 

 

UNIT DETAILS HOURS 

I 

Fourier Series 
Introduction, Periodic functions: Properties, Even & Odd functions:Properties, 
Special wave forms: Square wave, Half wave Rectifier, Full wave Rectifier, 
Saw-toothed wave, Triangular wave.  
Euler’s Formulae for Fourier Series, Fourier Seriesfor functions of period 2π 
Fourier Series for functions of period 2l, Dirichlet’s conditions, Sum of Fourier 
series. Examples.  Theorem for the convergence of Fourier Series (stat 
ement only). Fourier Series of a function with its periodic extension. Half Range 
Fourier Series: Construction of Half range Sine Series, Construction of 
Half range Cosine Series. Parseval’s identity (statement only).Examples. 

     4 

II 

Fourier Transform 

Fourier Integral Theorem (statement only), Fourier Transform of a function, 
Fourier Sine and Cosine Integral Theorem (statement only), Fourier C 
osine & Sine Transforms. Fourier, Fourier Cosine & Sine Transforms of 
elementary functions. Properties of Fourier Transform: Linearity, Shiftin 
g, Change of scale, Modulation. Examples. Fourier Transform of Derivatives. 
Examples. Convolution Theorem (statement only), Inverse of Fourier Transform, 
Examples.  

 

     4 

III 

Introduction to Functions of a Complex Variable.  
Complex functions, Concept of Limit, Continuity and Differentiability.   
Analytic functions, Cauchy-Riemann Equations (statement only). Sufficient 
condition for a function to be analytic. Harmonic function and Conjugate 
Harmonic function, related problems. Construction of Analytic functions: Milne 
Thomson method, related problems 
Complex Integration 
Concept of simple curve, closed curve, smooth curve & contour. Some 
elementary properties of complex Integrals. Line integrals along a piece wise 
smooth curve. Examples.Cauchy’s theorem (statement only). Cauchy-Goursat 
theorem (statement only). Examples. Cauchy’s integral formula, Cauchy’s 
integral formula for the derivative of an analytic function, Cauchy’s  
integral formula for the successive derivatives of an analytic function.Examples. 
Taylor’s series, Laurent’s series. Examples  
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Zeros and Singularities of an Analytic Function & Residue Theorem 
Zero of an Analytic function, order of zero, Singularities of an analytic 
function. Isolated and non-isolated singularity, essential singularities. Poles: 
simple pole, pole of order m. Examples on determination of singularities and 
their nature. Residue, Cauchy’s Residue theorem (statement only), 
problems on finding the residue of a given function, evaluation of definite 
integrals: 
Introduction to Conformal Mapping 

Concept of transformation from z-plane to w-plane. Concept of Conformal 
Mapping. Idea of some standard transformations. Bilinear Transformation and 
determination of its fixed point.  

      13 

IV 

Probability 
Basic Probability Theory 

Classical definition and its limitations. Axiomatic definition.  
Some elementary deduction: i) P(O)=0, ii) 0≤P(A)≤ 
1, iii) P(A’)=1-P(A) etc. where the symbols have their  
usual meanings. Frequency interpretation of probability. Addition rule for 2 
events (proof) & its extension to more than 2 events (statement only). Related 
problems. Conditional probability & Independent events. Exten 
sion to more than 2 events (pairwise & mutual Independence). Multiplication 
Rule. Examples. Baye’s theorem (statement only) and related problems 
Random Variable & Probability Distributions. Expectation.  
Definition of random variable. Continuous and discrete random variables. 
Probability density function & probability mass function for single var 
iable only. Distribution function and its properties (without proof). Examples. 
Definitions of Expectation & Variance, properties & examples 
 

 

 

Some important discrete distributions: Binomial & Poisson distributions and 
related problems. Some important continuous distributions: Uniform, E 
xponential, Normal distributions and related problems. Determination of Mean 
& Variance for Binomial, Poisson & Uniform distributions only.  

   16 

v 

Partial Differential Equation (PDE)  
Basic concepts of PDE 
Origin of PDE, its order and degree, concept of solution in PDE. Introduction to 
different methods of solution: Separation of variables, Laplace & Fourier 
transform methods 
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Solution of Initial Value & Boundary Value PDE’s by Separation of variables, 
Laplace & Fourier transform methods 
PDE I: One dimensional Wave equation.  
PDE II: One dimensional Heat equation.   
PDE III: Two dimensional Laplace equation. 

5 

 
Gap Analysis: 

Unit of the 

Syllabus 

Topic(s) to be included 

IV Sampling theory & Hypothesis Testing 

Random sampling. Parameter, Statistic and its Sampling distribution 
Standard error of statistic Sampling distribution of sample mean and variance in 
random sampling from a normal distribution (statement only) and related problems. 
Unbiased and consistent estimators Point estimation. Interval estimation 
Maximum likelihood estimation of parameters (Binomial, Poisson and Normal 
Confidence intervals and related problems 
Simple and Composite hypothesis Critical region. Level of significance 
Type I and Type II errors One sample and two sample tests for means and proportions 
χ 2 - test for goodness of fit 

 
Text Books: 
1. Brown J.W and Churchill R.V: Complex Variables and Applications, McGraw-Hill.  
2.Das N.G.: Statistical Methods, TMH.  
3. Grewal B S: Higher Engineering Mathematics, Khanna Publishers.  
4.James G.: Advanced Modern Engineering Mathematics, Pearson Education.  
5.Lipschutz S., and Lipson M.L.: Probability (Schaum's Outline Series), TMH 
 

Reference Books: 
1. Bhamra K. S.: Partial Differential Equations: An introductory treatment with applications, PHI  
2.Dutta Debashis: Textbook of Engineering Mathematics, New Age International Publishers.  
3.Kreyzig E.: Advanced Engineering Mathematics, John Wiley and Sons.  
4.Potter M.C, Goldberg J.L and Aboufadel E.F.: Advanced Engineering Mathematics, OUP.  
5.Ramana B.V.: Higher Engineering Mathematics, TMH.  
6.Spiegel M.R. , Lipschutz S., John J.S., and Spellman D., : Complex Variables, TMH.  
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Course Plan 
 
Lecture Hour Chapter Topics Reference 

Day - 1 Introduction to 
Functions of a 

Complex 
Variable 

Complex functions, Concept of Limit, 
Continuity and Differentiability 

Grewal B S: Higher 
EngineeringMathematics, 
Khanna Publishers Day - 2 Analytic functions, Cauchy-Riemann 

Equations (statement only). Sufficient 
condition for a function to be analytic. 
Harmonic function and Conjugate 
Harmonic function, related problems. 

Day - 3 Construction of Analytic functions: 
Milne Thomson method, related 
problems. 

Day – 4 Complex 
Integration 

Concept of simple curve, closed curve, 
smooth curve & contour 

Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day – 5 Some elementary properties of complex 
Integrals. Line integrals along a piecewise 
smooth curve 

Day - 6 Cauchy’s theorem (statement only). 
Cauchy-Goursat  theorem (statement 
only) 

Day-7 Examples on Complex line integrals 
Day-8 Cauchy’s integral formula, Cauchy’s 

integral formula for the derivative of an 
analytic function, 

Day-9 Cauchy’s integral formula for the 
successive derivatives of an analytic 
function. Examples 

Day-10 Taylor’s series, Laurent’s series. 

Day -11 Zeros and 
Singularities of 

an Analytic 
Function & 

Residue 
Theorem 

Zero of an Analytic function, order of 
zero, Singularities of an analytic function. 
Isolated and non-isolated singularity, 
essential singularities. Poles: simple pole, 
pole of order m. Examples on 
determination of singularities and their 
nature. 

Grewal B S: Higher 
Engineering 
Mathematics, Khanna  
Publishers 

Day -12 Residue, Cauchy’s Residue theorem 
(statement only), problems on finding the 
residue of a given function  

Day - 13 Evaluation of definite integrals 
Day -14 Introduction to 

Conformal 
Concept of transformation from z-plane to 
w-plane. Concept of Conformal Mapping. 

Grewal B S: Higher 
Engineering 
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Mapping Idea of some standard transformations. 
Bilinear Transformation and 
determination of its fixed point.. 

Mathematics, Khanna  
Publishers 

 
 

Module- Fourier Series & Fourier Transform 
Day -15 Fourier Series Introduction, Periodic functions: 

Properties, Even & Odd functions: 
Properties, Special wave forms:  
Square wave, Half wave Rectifier, Full 
wave Rectifier, Saw-toothed wave,  
Triangular wave.  

Grewal B S: Higher 
Engineering 
Mathematics, Khanna  
Publishers 

Day -16 Euler’s Formulae for Fourier Series, 
Fourier Series for functions of period 2π , 
Fourier Series for functions of period 2l, 
Dirichlet’s conditions, Sum of Fourier 
series. Examples. 

Day - 17 Theorem for the convergence of Fourier 
Series (statement only). Fourier Series of 
a function with its periodic extension. 

Day-18 Half Range Fourier Series: Construction 
of Half range Sine Series, Construction of 
Half range Cosine Series. Parseval’s 
identity (statement only). Examples. 

Day -19 Fourier 
Transform 

Fourier Integral Theorem (statement 
only), Fourier Transform of a function, 
Fourier Sine and Cosine Integral Theorem 
(statement only), Fourier Cosine & Sine 
Transforms. Fourier, Fourier Cosine & 
Sine Transforms of elementary functions. 

Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -20 Properties of Fourier Transform: 
Linearity, Shifting, Change of scale, 
Modulation. Examples. Fourier Transform 
of Derivatives. Examples. 

Day - 21 Convolution Theorem (statement only) 
      Day- 22 Inverse of Fourier Transform, Examples 

 
Module-Probability & Statistics 

Day -23 Probability Basic Terminology Probability & 
Statistics by Sancheti 
& Kapoor   

Day -24 Definitions & Theo. On Total Probability 
Day - 25 Conditional Probability, Theo. on Total 

Probability and concept of stochastic 
independence. 
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Day-26 Bayes’ Theorem, Problems. 
Day-27 Problems 
Day -28 Probability 

Distribution 
Discrete & Continuous Random 
Variables, P. M. F. & P.D.F. 

Probability & 
Statistics by Sancheti 
& Kapoor   Day -29 Problems on P. M. F. & P.D.F. 

Day - 30 Theoretical Distribution 
Day-31 Binomial Distribution 
Day-32 Poisson & Normal Distribution 
Day-33 Exponential and rectangular distribution 

 
Module-PDE and Series solution 

Day -34 Basic concepts 
of PDE 

Origin of PDE, its order and degree, 
concept of sol ution in PDE. Introduction 
to different methods of solution: 
Separation of variables, Laplace & 
Fourier transform methods. 

Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -35 Solution of 
Initial Value & 

Boundary Value 
PDE’s by 

Separation of 
variables, 
Laplace & 

Fourier 
transform 
methods 

One dimensional Wave equation. Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -36 Problems on one dimensional Wave 
equation 

Day - 37 One dimensional Heat equation 
Day-38 Problems on One dimensional Heat 

equation 
Day-39 Two dimensional Laplace equation 
Day-40 Problems on Two dimensional Laplace 

equation 

Day -41 Introduction to 
series solution of 

ODEmethods 

Validity of the series solution of an 
ordinary differential equation. 

Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -42 General method to solve 
Poy''+P1y'+P2y=0 and related problems 

Day -43 Bessel’s 
equation 

Series solution, Bessel function Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -44 Recurrence relations of Bessel’s Function 
of first kind 

Day -45 Legendre’s 
equation 

Series solution, Legendre function Grewal B S: Higher 
Engineering 
Mathematics, Khanna 
Publishers 

Day -46 Recurrence relations and orthogonality 
relation 
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Course: EC (EE) 301- ANALOG ELECTRONIC CIRCUITS 

 

Course pre-requisites 
 

 
CODE 

 
COURSE NAME 

 
DESCRIPTION 

 
STANDARD 

 
ES101 

 
BASIC ELECTRICAL AND ELECTRONICS 
ENGG.-I 

Semiconductors, Diode and Diode 
Circuits, Bipolar Junction Transistors 

 
1ST year  BTECH 

 
ES201 

 
BASIC ELECTRICAL AND ELECTRONICS 
ENGG.-II 

Field Effect Transistor, Op-Amp, 
Feedback Amplifier, Digital 
Electronics 

 
1ST year  BTECH  

 
Course Objectives: 

1. To develop an understanding of through knowledge of analog devices and related 
circuits(PEO1)  

2. To develop design skills through problem solving methods(PEO2) 
3. To impart some insight knowledge of latest developed and developing technologies in the 

field of research.(PEO3) 
 

 
Course Outcomes (CO): 

1. Students will be able to design, test and examine simple circuits with transistor, op-amp, 
amplifiers, oscillators etc. (PO(2),PO(3) ) 

2. Students  will be able to test, repair, modify and take-up design exercise.(PO(3):PO(4))  
3. Students  will have clear knowledge of basic circuit analysis and its functions and their 

limitations(PO(1),PO(3)) 
4. Students  will be able to recognize, understand, modify and repair majority of circuits 

used in professional equipment design.(PO(5),PO(7)) 

 
 
 

  PROGRAMME:  ELECTRICAL ENGINEERING DEGREE:B. TECH  

COURSE:  ANALOG ELECTRONIC CIRCUITS  SEMESTER: 3 CREDITS: 4 

COURSECODE:   EC(EE)301 COURSE TYPE: Theory 

COURSE AREA/DOMAIN:  FILTERS,    
REGULATORS,  BJT BIASING AND AMPLIFIERS, 
FEEDBACK AMPLIFIERS, OSCILLATORS 

CONTACT HOURS: 4 (weekly) 

CORRESPONDING LAB COURSE CODE (IF ANY):  
EC(EE)391 

LABCOURSE NAME:   ANALOG AND DIGITAL 
ELECTRONIC CIRCUIT LAB 
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Programme Outcomes addressed in this course 
 

     PO 
 
CO 

PO(1) PO(2) PO(3) PO(4) PO(5) PO(6) PO(7) PO(8) 
 

PO(9) 

CO1  √ √       
CO2   √ √      
CO3 √  √       
CO4     √  √   

 
Syllabus: 
 

 

 
MODULES 

 
DETAILS 

 
HOURS 

1 
Filters and Regulators: Capacitor filter, π-section filter, ripple factor, series 
and shunt voltage regulator, percentage regulation, 78xx and 79xx series, 
concept of SMPS. Applications to numerical problems. 
 

       4                                                            
 
 
 

2 

Transistor Biasing and Stability: Q-point, Self Bias-CE, Compensation 
techniques, h-model of transistors. Expression for voltage gain, current gain, 
input and output impedance, trans-resistance & trans-conductance; Emitter 
follower circuits, High frequency model of transistors. Applications to 
numerical problems. 

         5 

3 

Transistor Amplifiers: RC coupled amplifier, functions of all components, 
equivalent circuit, derivation of voltage gain, current gain, input impedance 
and output impedance, frequency response characteristics, single tuned 
amplifiers, lower and upper half frequencies, bandwidth, and concept of wide 
band amplifier. Transformer coupled tuned amplifiers and related circuits. 
Applications to numerical problems. 
 

    
 
 
5 
 
 
 

4 

Feedback Amplifiers & Oscillators: Feedback concept, negative & positive 
feedback, voltage/current, series/shunt feedback, Berkhausen criterion, 
Colpitts, Hartley’s, Phase shift, Wein bridge and crystal oscillators. 
Applications to numerical problems. 
 

4 

5 

Operational amplifier: Ideal OPAMP, Differential amplifier, Constant 
current source (Current mirror etc), Level shifter, CMRR, Open & closed loop 
circuits, importance of feedback loop (positive & negative), inverting & non-
inverting amplifiers, Voltage follower/Buffer circuits. Applications to 
numerical problems. 
 

5 
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6 

Application of Operational amplifiers: Adder, Integrator & Differentiator, 
Comparator, Schmitt Trigger, Instrumentation Amplifier, Log & Antilog 
amplifier, Frequency dependant negative resistance circuits Trans-
conductance multiplier, Precision rectifier, Voltage to current &Current to 
voltage converter. Applications to numerical problems. 
 

5 

7 
Power amplifier: Class A, B, AB, C, Conversion efficiency. Applications to 
numerical problems. 
 

4 

8 
Multivibrator: Monostable, Bistable multivibrator, Monostable & Astable 
operation using 555 timer. Applications to numerical problems. 
 

2 

9 
Special function circuits: VCO & PLL, Applications to numerical problems. 

2 

 

Gaps in the syllabus - to meet industry/profession requirements 

S.NO. DESCRIPTION 
PROPOSED 

ACTIONS 

PO 

MAPPIN
G 1 Transistor  re  model analysis, FET biasing techniques and models Extra Class 3 

 
Topics beyond syllabus/advanced topics 

S.NO. DESCRIPTION HOURS 

1 Transistor  re  model analysis, FET biasing techniques and models 2 

 
Web Source References 

S.NO. URL 

1 http://nptel.ac.in/courses/117101106/  

 

Books References: 

1. Microelectronic Circuits – Sedra and Smith (Fifth Edition) (Oxford) 

2. Integrated Electronics, Milman & Halkias, Mc Graw Hill Company. 
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Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Study Material 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 
Course Plan 
 
S. NO. Day Module Topic 

1 Day 1 
                                               
 
 
 
 

I 

Recapitulation of basic electronics, Overview of this 
semester syllabus and a discussion of the lesson plan. 

2 Day 2 
Basics of Filter, Inductor  capacitor filters, π-section filter, 
ripple factor and regulation calculations 

3 Day 3 
Concepts of series and shunt voltage regulators, percentage 
regulation,  

4 Day 4 
Various IC based voltage regulator i.e,78xx and 79xx series 
IC, concept of SMPS(Buck,Boost and Buck -Boost 
topologies).  

5 Day 5 problems 

6 Day 6 
 
 
 

II 

Transistor Biasing and Stability analysis, determination of  
Q-point, various kind of biasing technique i.e. fixed bias, 
collector to base bias and Self Bias 

7 Day 7 Compensation techniques 

8 Day 8 
h- parameter model of transistors. Expression for voltage 
gain, current gain, input and output impedance, trans-
resistance & trans-conductance 

9 Day 9 Contd. Of previous discussion 

10 Day 10 
Emitter follower circuits, High frequency model of 
transistors. 
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11 Day 11  
 
 
 

III 

RC coupled amplifier, functions of all components 

12 Day 12 Equivalent circuit analysis of amplifier. 

13 Day 13 
Derivation of voltage gain, current gain, input impedance 
and output impedance 

14 Day 14 
Frequency response characteristics, lower and upper half 
frequencies, bandwidth, and concept of wide band amplifier 

15 Day 15  
 
 
 
 
 

IV 

Feedback concept, types of negative & positive feedback 

16 Day 16 voltage/current, series/shunt feedback 

17 Day 17 Contd. Of previous discussion 

18 Day 18 
Berkhausen criterion of oscillation, Colpitts and Hartley’s 
oscillators 

19 Day 19 Phase shift, Wein bridge and crystal oscillators. 

20 Day 20 Contd. Of previous discussion 

21 Day 21  
 
 
 
 
 

V 

Operational amplifier, Ideal OPAMP, Differential amplifier 

22 Day 22 problems 

23 
Day 23 Constant current source (Current mirror etc), Level shifter, 

CMRR 
24 Day 24 Contd. Of previous discussion 

25 
Day  25 Open & closed loop circuits, 

importance of feedback loop (positive & negative) 

26 
Day 26 inverting & non-inverting amplifiers, Voltage Follower/ 

Buffer circuits. 
27 Day 27 Contd. Of previous discussion 

28 Day 28 problems 

29 Day 29 VI Application of Operational amplifiers, Adder and subtractor 

30 Day 30 Integrator & Differentiator, 

31 Day 31 Comparator, Schmitt Trigger 

32 Day 32 Problems 

33 Day 33 Instrumentation Amplifier, Log & Antilog amplifier 

34 Day 34 Contd. Of previous discussion. 

35 Day 35 Trans-conductance multiplier, Precision rectifier 

36 Day 36  
 
 

VII 

Power amplifier- Class A, B 

37 Day 37 Power amplifier-AB, C, 

38 Day 38 Tuned amplifier characteristics 

39 Day 39  
 

VIII 

Multivibrator: Monostable, Bistable mode of operation. 

40 Day 40 Monostable & Astable  operation using 555 timer 

41 Day 41 VCO & PLL 

42 Day 42 problems 
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Course: EC(EE) 302- DIGITAL ELECTRONIC CIRCUITS 

 

Course pre-requisites 
 

Basic knowledge about circuits, basic Gates etc. 

 
Course Objectives 

5. To Understand the fundamentals of  Digital Electronic Systems and Circuits 
6. To develop the understanding regarding the applications of fundamental ideas of Digital Electronics 

Systems in modern engineering and technology. 

 
Course Outcomes 

5. Students would understand the basic operations of the combinational and sequential circuits 
6. Students would be able to test, repair, modify and take-up digital system design exercise  
7. Students would have a clear knowledge of basic digital circuits, its functions and the limitations. 
8. Students would be able to recognize, understand design and modify and repair digital circuits used in 

professional equipments. 

 
Programme Outcomes addressed in this course 
 

  PO 
 
CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
 

T
hi

s 
co

rr
el

at
e 

hi
gh

ly
 

w
it

h 
P

E
O

2 
an

d 
P

E
O

5  

CO1 √ √   √     
CO2  √ √ √     √ 
CO3 √ √ √  √     
CO4 √ √ √      √ 

  

PROGRAMME: ELECTRICAL ENGINEERING  DEGREE:B. TECH  

COURSE:  DIGITAL  ELECTRONIC CIRCUITS SEMESTER: 3 CREDITS: 3 

COURSECODE:  EC(EE)302 COURSE TYPE: Theory 

COURSE AREA/DOMAIN:  Digital Circuits Design, Realization of 
combinational and sequential circuits, Application of various Digital Circuits  

CONTACT HOURS: 3(weekly) 

CORRESPONDING LAB COURSE CODE (IF ANY):   LABCOURSE NAME:     
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Syllabus 
 
 

 

UNIT DETAILS HOURS 

I 

Data and number system: Binary, Octal and Hexadecimal representation and 
their conversion, BCD, ASCII, EBDIC, Gray codes and their conversion, Signed 
binary numbers representation with 1’s and 2’s complement methods, Binary arithmetic 

     5 

II 

 
Boolean algebra: Various logic gates and their truth tables and circuits, 
Representation in SOP and POS forms, Minimization of logic expressions by 
algebraic method, K-map method.      5 

III 

Combinational circuits: Adder and sub tractor circuit, Circuit of Encoder, 
Decoder, Comparator, Multiplexer, De-Multiplexer and parity Generator. 
 

5 

IV Memory systems: RAM, ROM, EPROM, EEROM,  4 

V 

Sequential circuits: Basic memory elements, S-R, J-K, D, and T Flipflop, 
various types of Registers, Counters & their design, Irregular counter, State table 
& State transition diagram, Sequential circuit design methodology 

6 

VI Different types of A/D and D/A conversion techniques. 4 

VII 
Logic families: TTL, ECL, MOS & CMOS, their operation and specification 
 

5 
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Gap Analysis: 

Unit of the 

Syllabus 

Topic(s) to be included Proposed Action PO Mapping 

I Fixed and floating point representation 

of numbers. 

 

Extra Class 1 

III Arithmetic Logic Unit Design Extra Class 1 

IV Memory Mapping. Extra Class 1 

VII Advanced Concepts : Basic 

organization of the stored program 

computer and operation sequence for 

execution of a program 

Extra Class 1 

 
 
Topics beyond syllabus/advanced topics 

S. No Description Hours 
1 Stored Program concept and 

Arithmetic logic unit design 
1 

 
Web Source References 

S No URL 
1 http://study.com/academy/lesson/arithmetic-logic-unit-alu-definition-design-function.html  

 
Text Books: 

1.   Digital Logic Design, Morries Mano, PHI. 
2.   Digital Principles & Application, 5th Edition, Leach & Malvino, Mc Graw Hill Company 
3.   Modern Digital Electronics, 2nd Edition, R.P. Jain. Tata Mc Graw Hill Company Limited 

 

Reference Books: 
1. Fundamental of Digital Circuits, A. Anand Kumar, PHI.  
2. Digital Electronics – S. Salivahanan, Vikash Publication 
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Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Power Point Presentation 

 
 

Assessment Methodologies 

 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 
 
 

Course Plan 
 

Module Day Topic Details Hour 

1 1 Binary, Octal and Hexadecimal representation and 

their conversion, 

1 

2 BCD, ASCII, EBDIC, Gray codes and their conversion 1 

3  Signed binary numbers representation with 1’s and 2’s 

complement methods 

1 

4 Binary arithmetic. 1 

5 Examples , interactive sessions and Case Studies 1 

2 6 Various logic gates and their truth tables and circuits 1 
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7 Representation in SOP and POS form 1 

8 Minimization of logic expressions by 

algebraic method, 

1 

9 Minimization of logic expressions by K-map method 1 

10 Examples and Case Studies 1 

3 11 Various kind of Adder and sub tractor circuits 1 

12 Circuit of Encoder, Decoder 1 

13 Magnitude Comparator 1 

14 Multiplexer and De-Multiplexer 1 

15 Parity Generator 1 

4 16 Design of basic ROM, PLA, PAL 1 

17 Design of EPROM, EEPROM 1 

18 Design of RAM 1 

19 Case Studies 1 

5 20 Basic memory elements of Sequential Circuits such Latch & 

Flip-flop 

1 

21 Detail Description of S-R, J-K, D, and T Flip-flop 1 

22 Various types of Registers in Digital Circuits 1 

23 Detail Description of Counters & their design, Irregular counter 1 
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24 State Table 

& State transition diagram of different Flip-flops 

1 

25 Sequential circuit design methodology 1 

6 26 D/A conversion Basics  1 

27 Successive Approximation Convertor  1 

28 A/D Conversion techniques 1 

29 R/2R Ladder Network 1 

7 30 TTL, NAND, NOR, NOT design using TTL 1 

31 ECL implementation 1 

32 MOS, NMOS, PMOS 1 

33 CMOS implementation 1 

34 Case Studies 1 
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Course: EE301- Electric Circuit Theory 

 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION SEM. 

ES101 
Basic Electrical & Electronics 
Engineering-I 

Network Theorems and fundamentals of AC  1 

 
Course Objectives 

1. To produce Electrical Engineering graduates who have strong foundation in understanding the basic 
concepts of different electrical networks and their analysis to prepare the students with strong engineering 
knowledge and technical competence. (PEO1) 

2.  To develop an understanding of the fundamental theorems of electric circuits. 

3. To develop the ability to apply circuit analysis technique to DC and AC circuits. 

 
Course Outcomes 

9. Students would be able to understand different kind of electrical networks. 
10. Students would be able to understand and appreciate the application of different kind of sources to 

different electrical networks and the corresponding effects. 
11. Students would be able to understand the application of different mathematical tools for the analysis 

of wide range of electrical networks. 
12. Students would be able to design different electrical circuits  to provide solution for different 

industrial problems. 

 
Programme Outcomes addressed in this course 
 

     PO 

CO 

PO 1 PO 2 PO  3 PO 4 PO 5 PO  6 PO 7 PO 8 PO  9 

 

CO1 √ √        
CO2 √ √        
CO3  √ √       
CO4   √ √ √     

PROGRAMME:ELECTRICAL ENGG DEGREE:B. TECH  

COURSE: Electric Circuit Theory SEMESTER: 3 CREDITS: 4 

COURSE CODE:  EE301 COURSE TYPE: Theory 

COURSE AREA/DOMAIN: Basic idea about different types of 
electrical circuits and their analysis 

CONTACT HOURS: 4 (weekly) 

CORRESPONDING LAB COURSE CODE (IFANY): EE391 LABCOURSE NAME:  Electric Circuit Theory Lab 
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Syllabus 
 

Unit  Description hours 

I Introduction: Continuous & Discrete, Fixed & Time varying, Linear and Nonlinear, Lumped 

and Distributed, Passive and Active networks and systems. Independent & Dependent 

sources, Step, Ramp, Impulse, Sinusoidal, Square, Saw tooth signals. 

3 

II Coupled circuits: Magnetic coupling, Polarity of coils, Polarity of induced 

voltage, Concept of Self and Mutual inductance, Coefficient of coupling, 

Modeling of coupled circuits, Solution of problems 

3 

III Laplace transforms: Impulse, Step & Sinusoidal response of RL, RC, and RLC 

circuits. Transient analysis of different electrical circuits with and without initial 

conditions. Concept of Convolution theorem and its application. Solution of 

Problems with DC & AC sources. 

8 

IV Fourier method of waveform analysis: Fourier series and Fourier Transform (in 

continuous domain only). Application in circuit analysis, Solution of Problems 
8 

V Network equations: Formulation of network equations, Source transformation, 

Loop variable analysis, Node variable analysis. Network theorem: Superposition, Thevenin’s, 

Norton’s & Maximum power transfer theorem. Millman’s theorem and its application in 

three phase unbalanced circuit analysis. Solution of Problems with DC & AC sources. 

6 

VI Graph theory and Networks equations: Concept of Tree, Branch, Tree link, Incidence 

matrix, Tie-set matrix and loop currents, Cut set matrix and node pair potentials. Duality, 

Solution of Problems 

4 

VII Two port networks analysis: Open circuit Impedance & Short circuit Admittance 

parameter, Transmission parameters, Hybrid parameters and their inter relations. Driving 

point impedance & Admittance. Solution of Problems 

4 

VIII Filter Circuits: Analysis and synthesis of Low pass, High pass, Band pass, Band reject, All 

pass filters (first and second order only) using operational amplifier. Solution of Problems 
4 

 

Gaps in the syllabus - to meet industry/profession requirements 

S.NO. DESCRIPTION 
PROPOSED 

ACTIONS 

PO 

MAPPING 

1 Network synthesis Extra Class 1. 
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Topics beyond syllabus/advanced topics 

S.NO. DESCRIPTION HOURS 

1 Introduction of passive filters and their analysis 1 

 
Web Source References 

S.NO. URL 

1 http://freetutorials.name/Reference1/Electrical_Engineering.html 

 
Books References: 
 

1. Network Analysis, M.E. Valkenburg, Pearson Education .  
2. Engineering Circuit Analysis, W.H. Hyat, J.E. Kemmerly & S.M. Durbin, The Mc Graw Hill 

Company. 
3. Franklin F Kuo, Wiley Toppan (1966), Network Analysis and Synthesis, 2nd Edition, Wiley International. 

 

Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Power Point Presentation 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 
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Course Plan 
 
SL 
NO 

DAY MODULE CONTENT 

1 DAY1 Module 1 Introduction, Continuous & Discrete, Fixed & Time varying, Linear and 
Nonlinear, Lumped and Distributed 

2 DAY2 Passive and Active networks and systems. Independent & Dependent 
sources, 

3 DAY3 Step, Ramp, Impulse, Sinusoidal, Square, Saw  tooth signals. 

4 DAY4 Examples and Problems 

5 DAY5 Module 2 Introduction, Magnetic coupling, Polarity of coils, Polarity of induced 
voltage, 

6 DAY6 Concept of Self and Mutual inductance, Coefficient of coupling 

7 DAY7 Solution of problems 

8 DAY8 Module 3 Introduction, Impulse response of RL, RC, and RLC circuits 

9 DAY9  Step  response of RL, RC, and RLC circuits 

10 DAY10 Sinusoidal response of RL, RC, and RLC circuits 

11 DAY11 Transient analysis of different electrical circuits with and without initial 
conditions. 

12 DAY12 Transient analysis of different electrical circuits with and without initial 
conditions. 

13 DAY13 Concept of Convolution theorem and its application 

14 DAY14 Solution of Problems with DC & AC sources. 

15 DAY15 Solution of Problems with DC & AC sources. 

16 DAY16 Module 4 Fourier series 

17 DAY17 Fourier series 

18 DAY18 Fourier series 

19 DAY19 Fourier Transform 

20 DAY20 Fourier Transform 

21 DAY21 Application in circuit analysis 

22 DAY22 Application in circuit analysis 
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23 DAY23 Solution of Problems 

24 DAY24 Module 5 Formulation of network equations, Source transformation, Loop variable 
analysis, Node variable analysis 

25 DAY25 Network theorem: Superposition,  

26 DAY26 Network theorem: Thevenin’s,  

27 DAY27 Network theorem: Norton’s  

28 DAY28 Network theorem: Maximum power transfer theorem 

29 DAY29 Millman’s theorem and its application in three phase unbalanced circuit 
analysis 

30 DAY30 Solution of Problems with DC & AC sources 

31 DAY31 Module 6 Concept of Tree, Branch, Tree link, Incidence matrix 

32 DAY32 Tie-set matrix and loop currents 

33 DAY33 Cut set matrix and node pair potentials 

34 DAY34 Duality, Solution of Problems 

35 DAY35 Module 7 Open circuit Impedance & Short circuit Admittance parameter, 

36 DAY36 Transmission parameters, Hybrid parameters 

37 DAY37 Their inter relations 

38 DAY38 Driving point impedance & Admittance. Solution of Problems 

39 DAY39 Module 8 Analysis and synthesis of Low pass, High pass filter 

40 DAY40 Band pass, Band Reject filter 

41 DAY41 All pass filters (first and second order only) using operational amplifier. 

42 DAY42 Solution of Problems 
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Course: EE302- Field Theory 

 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION SEM. 

M101 Mathematics-I Vector Algebra and Vector Calculus  1  

PH101 Physics I Electromagnetic Waves 1 

 

Course Objectives 
Electrical engineers of the 21st century need to understand the fundamental principles and laws of 
electromagnetism which are very imperative for both Electrical and Electronics Engineering. The course 
gives an introduction to electromagnetic field theory, starting with the experimental laws and 
generalizing them in steps. 
 
Course Outcomes 

On completion of this course students should be able to 
1. Apply vector calculus to understand the behavior of static electric and magnetic fields in 

standard configurations 
2. Define electric and magnetic fields 
3. Calculate electric and magnetic fields from stationary and dynamic charge and current 

distributions 
4. Solve simple electrostatics and magnetostatics boundary problems 
5. Describe simple models for electromagnetic interaction with media 
6. Choose adequate models and solution methods for specific electromagnetic problems 

 
 
 
 
 
 
 
 
 
 

PROGRAMME:ELECTRICAL ENGINEERING DEGREE:B. TECH  

COURSE: Field Theory SEMESTER: 3 CREDITS: 4 

COURSE CODE:  EE302 COURSE TYPE: Theory 

COURSE AREA/DOMAIN: Electromagnetic field  CONTACT HOURS: 4 (weekly) 

CORRESPONDING LAB COURSE CODE (IFANY):NA LABCOURSE NAME:  NA 
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Programme Outcomes addressed in this course 
 

  PO 

 

CO 

PO 1 PO 2 PO  3 PO 4 PO 5 PO  6 PO 7 PO 8 PO  9 

CO1 √ √      √  
CO2 √ √ √       
CO3   √       
CO4  √ √     √ √ 

CO5 √ √ √ √    √ √ 

CO6 √ √ √ √    √ √ 

 

Syllabus 

Module I: Mathematical background:  
(a) Introduction to Co-ordinate systems: Cartesian coordinates Circular cylindrical coordinates, Spherical 
coordinates & their transformation. Differential length, area and volume in different coordinate 
systems; Solution of problems 
(b) Introduction to Vector calculus: DEL operator, Gradient of a scalar, Divergence of a vector & 
Divergence theorem, Curl of a vector & Strokes theorem, Laplacian of a scalar, Classification of vector 
fields, Helmholtz’s theorem. Solution of problems 
 
Module II: Electrostatic field:  
Coulomb’s law, field intensity, field flux, Gauss’s law and Maxwell’s equation, Electric potential and 
Potential gradient, Relation between E and V. Electric dipole and dipole moment, Electric field inside 
matter, Electric displacement vector, Energy density in electrostatic field. 
Boundary conditions: Dielectric-dielectric, Conductor –dielectric, Conductor-free space. Poisson’s and 
Laplace’s equation, Solution of problems  
 
Module III: Magnetostatic fields:  
Biot- savart law, Ampere’s circuit law, Magnetic flux density and Maxwell’s equation, Magnetic scalar 
and Vector potential, Forces due to magnetic field, Magnetic torque and moments, Magnetisation in 
material, Magnetic boundary condition, Inductor and Inductances, Magnetic energy, Force on magnetic 
material. Solution of problems 
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Module IV: Time Varying Electromagnetic fields:  
Faraday’s law and Maxwell’s equation, Transformer and motional emf, Displacement current, 
modification of Ampere’s law and Maxwell’s equation, Time varying Potential, Time harmonic fields. 
Solution of problems 
 
Module V: Electromagnetic wave propagation:  
Wave equation, Wave propagation in lossy dielectric, Plane waves in loss less dielectric, Plane wave in 
free space, Plane wave in good conductor, Skin effect, Skin depth, Power & Poynting vector, Reflection 
of a plane wave at normal incidence, reflection of a plane wave at oblique incidence, Polarisation. 
Solution of problems 
 
Module VI: Transmission line:  Concept of lump & distributed parameters, Line parameters, 
Transmission line equation & solutions, Physical significance of solutions, Propagation constants, 
Characteristic impedance, Wavelength, Velocity of propagation. Solution of problems 

 

Gaps in the syllabus - to meet industry/profession requirements 

S.NO. DESCRIPTION 
PROPOSED 
ACTIONS 

PO 

MAPPING 

1 Lorentz force equation Extra Class PO2 

2 Input impedance of transmission line Extra Class PO4 

3 Voltage Standing Wave Ratio Extra Class PO4 

 
Topics beyond syllabus/advanced topics 

S.NO. DESCRIPTION HOURS 

1 Different numerical methods for solving electromagnetic field problems 1 

 
Web Source References 

S.NO. URL 

1 http://nptel.ac.in/courses/108106073/  

 
Books References: 
 

4. Elements of Electromagnetic; Mathew N.O. Sadiku, 4th edition, Oxford University press. 
5. Introduction to Electrodynamics; Griffith, 3rd Edition Prentice Hall of India Pvt. Ltd. 
6. Engineering Electromagnetic; W.H. Hyat & J.A. Buck, TMH 

 



 

                                        Institute of Engineering & Management 

 

ELECTRICAL ENGINEERING DEPARTMENT 
 Page 31 
 

Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Power Point Presentation 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 
Course Plan 
 
S. NO. Day Module Topic 

1 Day 1 I Concept and historical background of field theory 

2 Day 2 Introduction to Co-ordinate systems: Cartesian coordinates Circular 
cylindrical coordinates 

3 Day 3 Spherical coordinates & their transformation 

4 Day 4 Solution of numerical problems 

5 Day 5 Differential length, area and volume in different coordinate systems. 

Introduction to Vector calculus: DEL operator, Gradient of a scalar, 
Laplacian of a scalar 

6 Day 6 Divergence of a vector & Divergence theorem  

7 Day 7 Curl of a vector & Strokes’ theorem 

8 Day 8 Classification of vector fields, Helmholtz’s theorem. 

9 Day 9 II Coulomb’s law, field intensity, field flux, lines of force 

10 Day 10 application of Gauss’s law and Maxwell’s equation 

11 Day 11 Calculation of electric fields using Gauss’s law 

12 Day 12 Electric potential and Potential gradient, Relation between E & V. 

13 Day 13 Electric dipole and dipole moment, numerical problems 

14 Day 14 Electric field inside matter, Electric displacement vector  

15 Day 15 Energy density in electrostatic field. 

16 Day 16 Boundary conditions: Dielectric-dielectric, Conductor –dielectric, 
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Conductor-free space.  

17 Day 17 Derivation and significance of Poisson’s and Laplace’s equation,  

18 Day 18 Uniqueness theorem and Solution of numerical problems  

19 Day 19 Capacitor and calculation of capacitance 

20 Day 20 III Biot- Savart law and its applications 
21 Day 21 Calculation of field intensity using Biot-Savart law 

22 Day 22 Ampere’s circuit law and its applications 

23 Day 23 Magnetic flux density and Maxwell’s equation 

24 Day 24 Magnetic scalar and Vector potential 

25 Day 25 Forces due to magnetic field, Magnetic torque and moments 

26 Day 26 Magnetic dipole, numerical problems 

27 Day 27 Magnetisation in material, relation between B, H and M 

28 Day 28 Magnetic boundary condition, numerical problems 

29 Day 29 Continuity equation – derivation and explanation 

30 Day 30 IV Faraday’s law and Maxwell’s equation, Transformer and motional emf 
derivations  

31 Day 31 Inductor and Inductances, Magnetic energy,  

32 Day 32 Calculation of force on magnetic material.  

33 Day 33 Displacement current, modification of Ampere’s law and Maxwell’s 
equation,  

34 Day 34 Time varying Potential 

35 Day 35 V Time harmonic fields and Maxwell equations 

36 Day 36 Wave propagation in lossy dielectric 

37 Day 37 Plane waves in loss less dielectric, Plane wave in free space 

38 Day 38 Plane wave in good conductor, Skin effect, Skin depth 

39 Day 39 Solution of numerical problems 

40 Day 40 Power & Poynting vector, Poynting theorem 

41 Day 41 Polarisation of electromagnetic waves 

42 Day 42 Reflection of a plane wave at normal incidence 

43 Day 43 Reflection of a plane wave at oblique incidence, 

44 Day 44 VI Concept of lump & distributed parameters, transmission line parameters 

45 Day 45 Transmission line equation & solutions, Physical significance of solutions,  

46 Day 46 Solutions of numerical problems 

47 Day 47 Transmitted power, reflection coefficient, voltage standing wave ratio 

48 Day 48 Input impedance for different types of load, 
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Course: EC (EE)-391 Analog & Digital Electronic Circuit Lab 

 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION 

ES291 Basic Electrical and Electronics Engineering Lab-II 
Experiments related with Diode and Diode 
Circuits, Bipolar Junction Transistors 

ES191 Basic Electrical and Electronics Engineering Lab-I 
Familiarization with  electronic components and 
instruments 

 

Laboratory Educational Objectives (LEOs) : 
      1.  Conceptual Understanding: Develop students’ understanding through laboratory activities to solve 

problems related to key concepts taught in the classroom. (L-I) 
 
     2. Debugging Skills: Develop debugging capability in order to propose and apply effective engineering 

solutions. (L-III)  
            
 

Laboratory Outcomes (LOs) : 
 Apply appropriate instruments and handle them carefully and safely to make measurements of physical 

quantities or perform data analysis. (LO – 1) 
 Identify the strength and limitations of theoretical models and establish a relationship between measured 

data and underlying physical principles. (LO – 2) 
 Design and build a hardware part to meet desired specifications and tests it using appropriate testing 

strategy and/or equipments. (LO – 3) 
 

 

Programme Outcomes addressed in this course 
 

  PO 

 

LO 

PO 

1 

PO 

2 

PO  

3 

PO 

4 

PO 

5 

PO  

6 

PO 

7 

PO 

8 

PO  

9 

 

LO1   √       
LO2    √      
LO3  √ √ √      

PROGRAMME:  ELECTRICAL ENGINEERING DEGREE:B. TECH.  

COURSE:  Analog & Digital Electronic Circuit Lab SEMESTER: 2 CREDITS: 2 

COURSECODE:   EC (EE)-391 COURSE TYPE: Practical 

COURSE AREA/DOMAIN:BJT, FET,OP-AMP, Logic Gates CONTACT HOURS: 3 (weekly) 

CORRESPONDING THEORY COURSE CODE : EC(EE)391 
THEORY COURSE NAME:  ANALOG ELECTRONIC 
CIRCUITS 
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LIST OF EXPERIMENTS:  
 
1. Study of Ripple and Regulation characteristics of full wave rectifier with and without capacitor filter. 
 2. Study of Zener diode as voltage regulator. 
3. Construction of two stage R-C coupled amplifier & study of its gain and Bandwith. 
4. Study of class A, C & Push pull amplifier. 
5. Realisation V-I & I-V converter using Operational Amplifier. 
6. Study of timer circuit using NE 555 and configuration of Monostable and Astable Multivibrator. 
7. Realisation of basic gates using Universal logic gates. 
8. Realisation of RS-JK & D filpflop using logic gates. 
9. Design of Combinational circuit for BCD to decimal conversion to drive 7-segment display using Multiplexer. 
10. Realisation of Synchronous Up/Down counter. 
11. Construction of simple Decoder & Multiplexer circuits using logic gates. 
12. Construction of adder circuit using Shift register & Full adder. 

 
Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 
 

2 Power point presentation and lab manual 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student project Assignment 
. 

Direct 

2 Viva Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 
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Course Plan: EC (EE)391 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Days Experiment Performed 

1 
Study of Ripple and Regulation characteristics of full wave rectifier with and without capacitor 
filter.. 

2 
Study of Ripple and Regulation characteristics of full wave rectifier with and without capacitor 
filter. 

3 Construction of two stage R-C coupled amplifier & study of its gain and Bandwith. 

4 Study of class A, C & Push pull amplifier. 

5 
Realisation V-I & I-V converter using Operational Amplifier. 
 

6 Study of timer circuit using NE 555 and configuration of Monostable and Astable Multivibrator. 

7 Realisation of basic gates using Universal logic gates. 

8 Realisation of RS-JK & D filpflop using logic gates. 

9 
Design of Combinational circuit for BCD to decimal conversion to drive 7-segment display using 
Multiplexer. 

10 Construction of simple Decoder & Multiplexer circuits using logic gates. 

11 
Realisation of Synchronous Up/Down counter. 
 

12 
Construction of adder circuit using Shift register & Full adder. 
 

13 VIVA VOCE and Pending experiment clearing. 
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Course: M(CS) 391 - NUMERICAL METHODS LABORATORY 

 
 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION 

CS201 
Basic Computation & Principles of Computer 
Programming 

Knowledge of C Programming Language 

 

Laboratory Educational Objectives (LEOs) : 
    1.  Conceptual Understanding: Develop students’ understanding through laboratory activities to solve problems 

related to key concepts taught in the classroom. (L-I) 
 

2. Debugging Skills:Develop debugging capability in order to propose and apply effectiveengineering solutions. 
(L-II)  

 
 

Laboratory Outcomes (Los) : 
 LO – 1: Apply appropriate numerical methods and handle them appropriately to perform data analysis. 
 LO – 2: Identify the strength and limitations of numerical methodsand establish a relationship between 

measured data andactual data. 
 LO – 3: Design and analysis different numerical methods to meet desired specifications and tests it using 

appropriate testingstrategy and/or equipment.  
 
After completing this course, students will be able: 

 To identify the different methods of numerical analysis. 
 To understand the basic operation of numerical methods. 

 

ProgrammeOutcomes addressed in this course 
 

1. An ability to apply the knowledge of mathematics, science & engineering. (PO – 1) 
2. An ability to identify, formulate and solve engineering problems. (PO – 2) 
3. An ability to design and conduct experiments, as well as to analyze and interpret data. (PO – 3) 
4.  A recognition of the need for engaging in lifelong learning. (PO – 8) 

 
 
 
 
 
 
 

PROGRAMME:ELECTRICAL ENGINEERING DEGREE:B. TECH  

COURSE:NUMERICAL METHODS LAB SEMESTER: 3 CREDITS: 2 

COURSE CODE:  M(CS) 391 COURSE TYPE: Practical 

COURSE AREA/DOMAIN: Different Numerical Methods CONTACT HOURS: 3 (weekly) 

CORRESPONDING THEORY COURSE CODE (IFANY): M(CS) 
301 THEORY COURSE NAME:  Numerical Methods 
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       PO 

LO 

 

PO 1 PO 2 PO  3 PO 4 PO 5 PO  6 PO 7 PO 8 PO  9 

 

LO1 √ √      √  
LO2 √ √        
LO3  √ √     √  
 
 
LIST OF EXPERIMENTS: 
 

1. Revise Some topics of C Programming Language: 
 1D Array 
 2D Array 
 Function 
 Loop (Do-while, For, While) & Switch Case. 

2. Calculate Determinant  3X3 ordered matrix. 
3. Dynamic Memory Allocation for 1D and 2D array  both. 
4. Implement Newton Forward Interpolation formula in C programming language and Verify with a set of 

data of a problem. 
5. Implement Newton Backward Interpolation formula in C programming language and Verify with a set of 

data of a problem. 
6. Implement Lagrange Interpolation formula in C programming language and Verify with a set of data of a 

problem. 
7. Trapezoidal rules 
8. Simpson 1/3 rules 
9. Newton Raphson Method 
10. Bisection Method 
11. RegulaFalsi Method. 
12. Euler Method. 
13. R-K Method. 
14. GaussSeidal/Gauss Jacobi Method/Gauss Elimination method. 

 
 
 

Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Study Material 
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Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 
 
Course Plan: M (CS) 391 
 
 

 
 
 
 
 
 

Days Experiment Performed 

1 Revise Some topics of C Programming Language. 

2 
Calculate Determinant  3X3 ordered matrix. 
Dynamic Memory Allocation for 1D and 2D array  both. 
 

3 

Implement Newton Forward Interpolation formula in C programming language and Verify with a set of data of a 
problem. 
Implement Newton Backward Interpolation formula in C programming language and Verify with a set of data of a 
problem. 
 

4 
Implement Lagrange Interpolation formula in C programming language and Verify with a set of data of a problem. 
 

5 
Trapezoidal rules 
Simpson 1/3 rules 
 

6 1st VIVA VOCE and Pending experiment clearing. 

7 
Newton Raphson Method 
Bisection Method 
 

8 
RegulaFalsi Method. 
Euler Method. 
 

9 
R-K Method. 
GaussSeidal/Gauss Jacobi Method/Gauss Elimination method. 
 

10 2nd VIVA VOCE and Pending experiment clearing. 
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Course: ES 391 Electric Circuit Theory Laboratory 

 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION 

HS Higher Secondary (Science) 
Knowledge of Class XII level electrical and 
electronics 

ES101 Basic Electrical Engineering-I Network theorems and fundamentals of AC 

 

Laboratory Educational Objectives (LEOs) : 
      1.  Conceptual Understanding: Develop students’ understanding through laboratory activities to solve 

problems related to key concepts taught in the classroom. (L-I) 
 
     2. Debugging Skills: Develop debugging capability in order to propose and apply effective engineering 

solutions. (L-III)  
            
 

Laboratory Outcomes (Los) : 
1. Students would be able to apply concepts of electric network topology: nodes, branches and loops to 

solve circuit problems, including the use of computer simulation. 
2. Students would be able to analyze the circuit with ideal, independent and controlled voltage source and 

current sources. 
3. Students would be able to predict the transient behavior of first and second order circuits. 
4. Students would be able to design different kind of electrical signals and analyze their effects on electrical 

networks by using computer simulation. 
5. Students would be able to design different electrical circuits  to provide solution for different 

industrial problems 
 

 

Programme Outcomes addressed in this course 
1.  An ability to apply knowledge of mathematics, science, and engineering. (PO  1.) 

          2.  An ability to identify, formulate and solve engineering problems (PO 2.) 
          3.  An ability to design and conduct experiments as well as to interpret data (PO 3.) 
          4.  An ability to design a system or process to meet the desired result within technical and socio-                  

economic constraints issues (PO 4.) 
          5. An ability to function as a member in a multi-disciplinary team (PO 5.) 
          6.  A recognition of the need for engaging in lifelong learning (PO 8.) 
 
 
 

PROGRAMME:  ELECTRICAL ENGG DEGREE:B. TECH.  

COURSE:  Electric Circuit Theory Laboratory SEMESTER: 3 CREDITS: 2 

COURSECODE:  EE391 COURSE TYPE: Practical 

COURSE AREA/DOMAIN:  Electrical circuits, Laplace transform, 
Fourier analysis. CONTACT HOURS: 3 (weekly) 

CORRESPONDING THEORY COURSE CODE (IFANY): ES 301 THEORY COURSE NAME:  Electric Circuit Theory  
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  PO 

 

LO 

PO 

1 

PO 

2 

PO  

3 

PO 

4 

PO 

5 

PO  

6 

PO 

7 

PO 

8 

PO  

9 

 

LO1 √ √        
LO2 √ √        
LO3 √ √ √       
LO4   √ √ √     
LO5    √ √   √  

 
LIST OF EXPERIMENTS:  
1. Transient response of R-L and R-C network: simulation with PSPICE /Hardware 
2. Transient response of R-L-C series and parallel circuit: Simulation with PSPICE/ Hardware  
3. Determination of Impedance (Z) and Admittance (Y) parameter of two port network: Simulation / Hardware 
4. Frequency response of LP and HP filters: Simulation / Hardware 
5. Frequency response of BP and BR filters: Simulation /Hardware. 
6. Generation of Periodic, Exponential, Sinusoidal, Damped Sinusoidal, Step, Impulse, Ramp signal  using     

MATLAB in both discrete and analog form 
7.  Determination of Laplace transform and Inverse Laplace transform using MATLAB. 
8.  Amplitude and Phase spectrum analysis of different signals using MATLAB 
9.  Verification of Network theorem using SPICE 
 

Delivery/Instructional Methodologies 

S.NO. DESCRIPTION 

1 Chalk and Talk 

2 Study Material 

 
Assessment Methodologies 

S.NO. DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 



 

                                        Institute of Engineering & Management 

 

ELECTRICAL ENGINEERING DEPARTMENT 
 Page 41 
 

Course Plan: EE391 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Days Experiment Performed 

1 Introduction with Pspice 

2 Transient response of R-L-C series and parallel circuit: Simulation with PSPICE/ Hardware 

3 Determination of Impedance (Z) and Admittance (Y) parameter of two port network: Simulation / Hardware  

4 Frequency response of LP and HP filters: Simulation / Hardware 

5 Frequency response of BP and BR filters: Simulation /Hardware. 

6 
Generation of Periodic, Exponential, Sinusoidal, Damped Sinusoidal, Step, Impulse, Ramp signal  using     
MATLAB in both discrete and analog form 

 

7 Determination of Laplace transform and Inverse Laplace transform using MATLAB. 

8 Amplitude and Phase spectrum analysis of different signals using MATLAB 

9 Verification of Network theorem using SPICE 
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Course: HU 381: Technical Report Writing & Language Laboratory Practice 

 

Course pre-requisites 
 

CODE COURSE NAME DESCRIPTION SEM 

HU 101 

 
 
 

English Language and Technical 
Communication 

 
The students must have basic command of 
English to talk about day- to-day events and 
experiences of life, Comprehend Lectures 
delivered in English, read and understand 
relevant materials written in English, write 
grammatically correct English. 

1st  

 
 

Laboratory Educational Objectives (LEOs): 
 

1. Conceptual Understanding: Develop students’ understanding through laboratory activities to solve  
problems related to key concepts taught in the classroom. 
 

2. Social Skills: Develop the skills related to teamwork, societal aspects and environmental issues.  
  

3. Professional Skills: Develop the technical and communicative skills so as to have successful professional      
career.  

 

Laboratory Outcomes (Los) : 
1. Teamwork: Work effectively in teams to accomplish the assigned responsibilities in an integral manner. 

 
2. Communication: Communicate effectively about laboratory work both orally and in writing journals/ 

technical reports.  
 
3. Ethics and Awareness: Behave with highest ethical standards with concern to global, environmental, 

economic, social issues & lifelong learning, and awareness of contemporary issues.  

 
 
 

 
PROGRAMME:   Electrical Engineering 
 
 
 

DEGREE:B. TECH 

COURSE:       Technical Report Writing & Language 
Laboratory Practice SEMESTER: 3 CREDITS:  2 

COURSECODE:   HU 381 COURSE TYPE:    Practical 

COURSE AREA/DOMAIN :   Technical Report Writing 
& Language Laboratory 

CONTACT HOURS: 2 (weekly) 

CORRESPONDING THEORY COURSE CODE (IFANY): 
HU 101 

THEORY COURSE NAME: English Language and 
Technical Communication 
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Programme Outcomes addressed in this course 
 
 
1. PO5  An ability to function as a member in a multi disciplinary team. 
 
2. PO6  An ability to communicate effectively. 
 
3. PO8  A recognition of the need for engaging in lifelong learning 
 

4. PO9  A knowledge of contemporary issues 

 
Attainment of Program Outcomes through Course Work:  
 

PO 
 
LO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

LO 1     √ √  √ √ 
LO 2   √   √  √ √ 
LO3       √ √ √ 

 

LIST OF ASSIGNMENTS  

1. Listening Skill & its sub skills (Assignment: Listening to story or read aloud passage or newspaper reading, 
and then answering the questions set from that passage) 
 

2. Speaking Skill & its sub skills (Assignment: Storytelling, Debate, Oral Presentation)       
    

3. Helping students master Linguistic/Paralinguistic features (Pronunciation, Phonetics, Voice modulation, 
Stress, Intonation, Pitch &Accent) of connected speech (Assignment: Language Functions-Permission, 
Request, Order, etc) 
 

4. Conversation Skill: Practice Sessions (Face to Face/Telephone, Mobile phone & Role Play Mode) 
(Assignment: Role Playing: Divide students into groups and give them real-life situations where they will 
have to prepare dialogues and converse with each other) 
 

5. Introducing ‘Group Discussion’ through audio –Visual input and acquainting them with key strategies for 
success  (Assignment: Teacher can show Audio-visual clippings if possible and ask questions, and analyze 
strength and weakness)      
       

6. GD Practice Sessions for helping them internalize basic Principles (turn- taking, creative intervention, by 
using correct body language, courtesies & other soft skills) of GD  (Assignment: GD practice sessions  for 
groups of 8-10 students on given topics).      
                                                                                

7. Reading Skills and its sub skills using Visual / Graphics/Diagrams /Chart 
Display/Technical/Non Technical Passages; Learning Global / Contextual / Inferential 
Comprehension  (Assignment: Comprehension passages: Question answer sessions)       
                                                            

8. Writing Skill: Practice Sessions (Assignment: Technical Report Writing) 
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Delivery/Instructional Methodologies 

S.NO
. 

DESCRIPTION 

1 Chalk and Talk 

2 Study Material 

 

Assessment Methodologies 

S.NO
. 

DESCRIPTION TYPE 

1 Student Assignment 
. 

Direct 

2 Tests Direct 

3 University Examination Direct 

4 Student Feedback Indirect 

 

Course Plan: HU381 (EE) 
 

Introduction 1.1 What is technical report writing 2 

Introduction 1.2 How to write a report 2 

Introduction 1.3 One minute speech 2 

Debates 2.1 Rules about debate ,Dos and Donts of Debate 2 

Debates 
2.2 Debate  
2.3 Practice 2 

Group Discussion 3.1 Rules about Group Discussion, Dos and Donts of Debate 2 

Group Discussion 3.2 Practice of Group Discussion 2 

Extempore 4.1 How to participate in Extempores,Effective Extempore Session 2 

Extempore 4.2 Extempore Practice 2 

Communication 5.1 Public Speaking- out of the blue concept, Effective Public Speaking 2 

Communication 5.2 Public Speaking Practice 2 

Interview  6.1 Definition of Interview, Why Interview is important, Dos and Donts of Interview 2 
Interview 
Techniques 7.1 Mock Interview Sessions. 2 

Body Language 8.1 Personal Grooming, How to dress up effectively,Proper Decorum. 2 
 

 
 


